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1.4: Motion of the Moon

While we can use the timing and position of the Sun to mark the days and the years, early people used the motion of the Moon to
define the month. Also, as with the day and the year, we have two ways to define a month. A synodic month marks the amount of
time it takes for the Moon to go through a complete set of phases, from full moon to full moon, about 29.5 days. On other hand, a
sidereal month marks one complete orbit of the Moon 360 degrees around the Earth. Because the Earth moves along its orbit
around the Sun, a sidereal month is about two days longer than a synodic month.

Days, months, and years make up the basic units of our calendar. However, neither the day nor the month make a convenient
fraction of a year. At roughly thirty days long, a month does divide evenly into the 365.25 days of a year. Five extra days need to be
added to the calendar to fill out a standard year and an extra day needs to be added every four years (called a leap year) to keep the
calendar standard. The ancient Romans used to tack the extra days at arbitrary times throughout the year until Julius Caesar
standardized the length of each month, scattering the extra days throughout the year. To this day, we still use the months defined in
the Julian calendar, with some modifications.

People often refer to the “Dark Side of the Moon,” but in reality, all areas of the Moon receive illumination from the Sun
throughout the month. The Moon is tidally locked to the Earth, which means the same side of Moon always faces the Earth.
Instead, we will refer to the two hemispheres of the Moon as the near side and the far side. We have been familiar with the near
side of the Moon since the first people looked up and saw it in the sky hundreds of thousands of years ago. However, we had no
idea what the far side looked up until the 1960s, when we sent probes around to the far side that transmitted pictures of its surface
back to Earth.

The phases of the Moon refer to how much of the near side is illuminated by the Sun and therefore visible from Earth. During full
moon, the entire near side is reflecting light from the Sun toward Earth and we can see its entire surface. After full moon, the Moon
is said to be waning, as less and less of the near side receives light from the Sun. The Moon moves from gibbous phase to quarter
phase to crescent phase. At new moon, none of the near side is receiving light from the Sun and none of it is visible from the Earth.
After new moon, we say the Moon is waxing through crescent phase, quarter, phase, and gibbous phase as more and more of the
near side receives sunlight until the next full moon phase.
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Sometimes, during full moon phase, the Moon passes through the Earth’s shadow, which blocks the Sun’s light. A lunar eclipse,
where the Moon appears to disappear, can be either a partial eclipse, where only part of the Moon is in shadow or a total eclipse,
when all of the Moon passes through the Earth’s shadow.

Lunar Eclipse.
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Lunar Eclipse.

Credit: NASA/JPL-Caltech

Likewise, during new moon phase, the Moon sometimes casts its shadow across the Earth’s surface, causing a solar eclipse. During
a solar eclipse, the Moon’s shadow has two parts, the outer, light part penumbra and the darker central umbra. Areas of the Earth
covered by the Moon’s umbra experience a total eclipse, where all the Sun’s disk it blocked the Moon. During a total solar eclipse,
we can see the Sun’s corona, or outer atmosphere. Normally, the light from the Sun’s surface is too bright for us to see the corona,
but during a total eclipse, the Moon’s shadow blocks all of the light from the Sun’s surface, allowing is to see the corona. Areas of
the Earth touched by the penumbra of the Moon’s shadow experience a partial eclipse. During a partial solar eclipse, only a portion
of the Sun’s disk is blocked and the corona is not visible. When the Moon is at apogee, its furthest distance from the Earth, its
apparent size can be too small to cover the entire disk of the Sun. When this occurs, we can have an annular eclipse, where a ring
of the Sun can be seen around the Moon’s shadow.

Partial Eclipse

Annular Eclipse

Total Eclipse .

Partial, Annular, and Total Solar Eclipses
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[ Partial Solar Eclipse.

by Malingering is licensed under CC BY-NC-ND 2.0

Total Solar Eclipse with the Corona Visible.
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Annular Solar Eclipse
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Why do we not see an eclipse every new moon and every full moon? The Moon’s orbit is tilted with respect to the ecliptic.
Therefore, eclipses only occur when the positions of the Sun, the Earth, and Moon form a straight line.
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